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LEARNING OBJECTIVES

WHY INSIGHT BEST

PICK N

INSIGHT USES PRACTICE

CHOOSE

Learn why the team Discover how Insight and Explore the best Learn the pros /cons
determined to use Insight other tools were used In approaches to modeling when comparing Insight,
as one of the building designing a net-zero In Revit to achieve IES VE, and Honeybee,
performance analysis tools project from concept to reliable simulation results and select the tool that Is

for future projects documentation from Insight right for your project
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From Code Compliance to Net Zero Capable

Learn why the team

determined to use Insight

and other environmenta

performance analysis tools

for future projects

Challenge 1 Net Zero Building Design
Challenge 2 Gap between BEM and BIM




WHY INSIGHT?
CHALLENGE 1

IN Net Zero Building Design




When do we need a Building Energy Model (BEM)?

Energy Code Compliance

High Performance Design Optimization

Net Zero Energy Achievability Verification



Type A Code Compliance Model

 DESIGN IS CONFIRMED
« PROCESS IS STRAIGHT FORWARD. SINGLE MODEL.
« ASSUMPTIONS ARE ACCEPTABLE

Code
Compliance
Massing confirmed
Design
Envelope confirmed
Design
_ayout/ confirmed
Zoning
Building
Profile
Equipment
Load/ Control
Lighting confirmed
Load/ Control
HVAC confirmed
Type
HVAC confirmed

Settings




Type B High Performance Design

« DESIGN SHALL BE OPTIMIZED
« PROCESS IS BACK AND FORTH. MULTIPLE MODELS.
« ASSUMPTIONS ARE ACCEPTABLE

Code High
Compliance |Performance

Massing
Design

confirmed

Envelope
Design

confirmed

_ayout/
Zoning

confirmed

Building
Profile

Equipment
Load/ Control

Lighting
Load/ Control

confirmed

HVAC
Type

confirmed

HVAC
Settings

confirmed




Type C Net Zero Design

« DESIGN SHALL BE OPTIMIZED
« PROCESS IS BACK AND FORTH. MULTIPLE MODELS.
« ASSUMPTIONS SHALL BE PRECISE

« A typical Net Zero project usually requires additional time to design/ deliver.

Code
Compliance
Massing confirmed
Design
Envelope confirmed
Design
_ayout/ confirmed
Zoning
Building
Profile
Equipment
Load/ Control
Lighting confirmed
Load/ Control
HVAC confirmed
Type
HVAC confirmed
Settings

High
Performance

Net Zero

as built

as built



WHY INSIGHT?
CHALLENGE 2

In Bridging BEM & BIM




Three Questions

Question 1
A SEPARATE BEM MODEL IS ALWAYS NEEDED?

Question 2
SHALL WE HOLD OFF BEM UNTIL BIM IS FULLY READY?

Question 3
LACK OF UNIFORM BEM STANDARD IN BIM?



A SEPARATE BEM MODEL IS ALWAYS NEEDED?
MUCH DUPLICATED EFFORT OCCURS WHEN EXCHANGING BETWEEN BEM AND BIM. NOT EFFICIENT!

e Revit offers an extensible medium for data storage which provides opportunities to include BEM parameters, so the separation can be avoided.
N O o gbXML. Building data can be exchanged without repeating the work.
o Insight. No exchanges between the models. Integrated simulation capabilities in BIM are available.
e TIME AND COST SAVING

|ES INsight




SHALL WE HOLD OFF BEM UNTIL BIM IS FULLY READY?
MOST BEM OCCURS WHEN NEARING BIM COMPLETION WHEN DATA IS COLLECTED. TOO LATE!

e BIM offers a platform where inputs and assumptions can be filled in the model directly, so the BEM can proceed earlier.
N O o gbXML. Default energy settings with reasonable multi-disciplinary assumptions can be passed through for BEM at the early stage.
o Insight. Different Level of Detalils (LOD) are acceptable which allows the BEM functionality to be integrated at different BIM stages.
e EARLIER AND BETTER ESTIMATES!

Architectural Designer %?9% Design Submission il EEEENEREENRE l’. 100% Design Submission
]
i ]
Energy Modeling Specialist Y. T n 100% Energy Submission
QI'EHE Energy Submission

Energy Code Compliance Failure

Architectural Designer % .100%00:!9!\ Submission

»’ 100% Energy Submission

30% Energy Submiss'on 6056 Energy Submission 903 Energy Submission

Energy Modeling Specialist

High Cost for Multiple Submission

1-2 weeks for small projects per update
1-3 weeks for big projects per update

AfChiteCtural DeSigner %. 100% Design Submission
¢ t t 100% Energy Submission

High Performance Designer




NO UNIFORM BEM STANDARD IN BIM?
NO ESTABLISHED BEM STANDARD IN BIM WHEN DEFINING PROPERTIES. ACCURACY NOT GUARANTEED!

e BIM provides the methodology to transfer information more effectively than multiple formats.
N O o BIM templates. Pre-defined BIM templates can be utilized between different projects and professionals
o Insight. A more integrated design tool without transferring the information.
e REDUCED RISKS
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From Concept to Documentation

Discover how Revit and
Insight are used in
designing a net-zero
project from concept to

documentation

Diverse Simulation Types Approaches to Net Zero
Diverse Level of Details Adaptions to Design Stages




Optimized Enhanced Advanced Augmented Renewable
SIMULATION Massing & Orientation Envelope & Materials HVAC Systems Control Systems Energy

TYPES

Space Daylight vs Material  Fenestration Assembly HVAC Sequence of HVAC Daylight  Occupancy Equipment Capacity
EUI Configuration Heat Gain/ Loss Configuration & Shading Thermal Options Operation Options Sensors Sensors Management Solar PV Capacity & Efficiency
Projection  Integration Optimization Integration Optimization Analysis Analysis Simulation Optimization Assessment Assessment Assessment  Analyis  Assessment Optimization

Insight
Vi (][

Grasshopper

Honeybee

BASELINE

Natora Meoan Sits Energy Use ntensity kewwvs’] - Optimized Massing & Orientation
LaboratoryMix Use 788 Daylight Optimization nal
College/Univarsity 1307 Soiar Heat Gan Optimization

Internal Heat Loss Optimization
Floor Plan Layout Optimizaticn

332

Enhanced Envelope & Materials

Naturad Daylight Harvesting incl
Optimized Soiar Shacing $50
High Pesformance Glazing $100
Well Insulated Opaque Walls sso Advanced HVACe Systems
Green Roof $150 HeatRecovery Systam incl
Variable Refrigarant Flow (VIRF) System incl
Dedicated Outdoor Air (DOAS) Systemn incl
LED Lighting/Dimming incl
Metering and Sub Metering incl  Photovoltaics $200
User-Friendly Energy Visuaization Software $20 +Energy Storage Batteries $20

User Control Davices [HVAC/Lighting/Shading) $ 20 Solar Thermal Collectors
+Tharmal Storage System




LEVEL OF
DETAILS

LOD100

PRE-DESIGN

| |] 042200811

1

053100814

05 31 00LAS

T i} ramaw

=} 0421003

LOD300

DETAILED DESIGN

Early Projection

E >k+ + >

Preliminary Analysis Integration Architectural Engineering Documentation
Optimization Simulation

PV.Capacity Assessiment > PV System Optimization & Configuration

Massing Orientation Analysis Massing Orientation Optimization
Window-to-Wall % Analysis > Fenestration Optimization
Shading Design Optimization

Facade Thermal Performance Facade Construction Thermal Analysis
Utilization (schedule, occupancy)  Space/ Room Schedule Documentation

Lighting Power Density Analysis Photometrics Study Lighting Fixture Configuration
Daylight & Occupancy Sensor Simulation > Lighting Schedule Documentation

HVAC Types Analysis  HVAC Options Optimization "> HVAC System Configuration
HVAC Sequence of Operation Simulation > HVAC Descripton

HVAC Equipment Documentation




Location

Benchmark Comparison
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e Massing Orientation

e Design Optimization

e Energy Projection e Daylight and Heat Gain/ Loss Trade-off



NW facade
WWR. 5%

NW facade

Solar Load
(Btu/ft2 hr) I 1.3 (acceptable)

Day”g%ian% I 0.3 (too low)

SW facade
WWR. 45%

WWR. 12%
Solar Load - 4.8 (acceptable)

(Btu/ft2 hr)
- 2.0 (acceptable)

Daylighting
(DF %)

SW facade

WWR. 40%

(Btu/ft2 hr)

Dayng%m}% - 3.5 (acceptable)

EERERE L OD 200| ik

e \Window-to-wall Ratio

Solar Load I
(Btu/ft2 hr) (40% lower)

Day"gr('[t)i:no,% - 2.0 (acceptable)

e Thermal Properties - glazing types, wall constructions

e Geometry Optimization - solar shades, insulation thickness

e Daylight and Heat Gain/ Loss Trade-off



Design Optimization

AN

Daylight Analysis Metric

Annual Sunlight Exposure (ASE000.250)
describes the potential for visual discomfort in interior work environments.
% of the floor area that is exposed to >1000 lux of direct sunlight for >250 hours per year

Current Scenario

9" Spacing
25 deg tilted

| | D || I R
- e ——-1 |

| I — | — = |
| e

boooooilqgo
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[ LEED Daylight credit requires ASE1000.250<10% ]

Symposium Multi-use Lab
ASE1000.250=17% ASE 1000,250=16%

Al

. ASE 1000250 fall
. ASE 000250 pass

% of the floor area in Direct Sun every hour

12 AM %
10<

9

6 PM 8

| ! 7

]

6

12 PM . 1- &

L 4

' 3

6 AM 4 . 4 " : 4

2

1
<0

AM . i i - i - ’e J
12 anpdn Feb Mar Apr, May Jun Jul Aug Sep Oct Nov Dec

Percent of Floor in Direct Sun (%) - someTimeStep
est Surface
1 JAN 1:00 - 31 DEC 24:00

Proposed Scenario

8" Spacing
35 deg tilted
8 THLale]
LT
Symposium Multi-use Lab
ASE1000.250=8% ASE1000.250=5%

]
| 0y
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|/

12 AM %
10<
9
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7
6
12PM s
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6 AM .
2
1
12 AM <0
inge- e, FED  Mar, Apr May Jun Jul Aug Sep Oct Nov Dec

Percent of Floor in Direct Sun (%) - someTimeStep
Test Surface
1 JAN 1:00 - 31 DEC 24:00



KWh
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PV System Size [kW] Allowable for Allowable for PV Canopies over T ;
_— 100 (Roof)/ 460 (Roof+Site] ROPe: “;R:cr':t T :;ush&o‘f’v Parking T T T T T E s T Ty s T e T
PV System Output [kWh/ yr] it i 260KMT A S e . =i S IR .- = BT
Bldg Electricity Usage [KWhyr] ' - : : : : .. NGHAEHHE ...
840k (Current)/ 218k (Froposed) Cost: $64k Cost: $96k Cost: $985k a5 i i 1 B o 8 N 1 e S b . e GNEHEER L,
% of Current Bldg Electric can be offset by PV HoH

20% (Roof)/ 100% (Roof+Site)
% of Proposed Bldg Electric can be offset by PV
850% (Roof)/ 280% (Roof+5ite)

& L OD 200

B LOD 300

e Solar Radiation Analysis e PV System Optimization - Orientation, Tilt, Layout

e PV Capacity Assessment e PV System Configuration - capacity and efficiency

e Payback Years Assessment



Study Settings ? it
Weather Data ID 51396 - 40.8388710021973,-72.9930801 391602
Analysis Period:  Full Annual w Solar Analysis ? e
Building Arse: |{userentered> v| IM i Study Type: ‘SmlarEr1varg',|r—;ﬂ\.nnualF""uIr v| o
Building Energy. |EU| V| I"ﬂ—l kitvh/mfyear Surfaces: ‘f-:userselecﬁon:: \..-| Y
Electricity Cost: { kiiv'h % escalation Results . ®
F' Energy Production
Fanel Type: 18.6% $3.06/Installed Watt w 2
| | 349,843 wanpren
Coverage: /5% of selected surface area $62,972 energy savings . Update
Building Energy Offset ﬂ :
ilter; A0 year payback limit ¢
Payback Filter year pay 133% of 264,000 Kiwhivear !
-~ 11.0vears payback :
Analysis Grid: 9.6Z foot grid, 190 analysis points v 10019
Coarse -~
Apply

BN LoD 200|T

Bl LoD 300|&

e \Weather Data e \Weather Data
e Analysis Period e Analysis Period

e Three Pre-set PV Settings e Customized Real PV Modules
e Surface Selection e Surface Selection

e Fixed Context Shading e Dynamic Context Shading

e System Loss Factor



How we ensure the best results?

Discover the best
approaches to modeling
In Revit for reliable

environmental simulation

results

Responsibilities Clarify BEM Roles in BIM
Standards Well Defined Building Elements
Best Practices Well Structured BIM Model
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RESPONSIBILITIES
Clarify BEM Roles in BIM




Core Tearm (1.2 fd 5t

Strategy Contrct PRE-DESIGN P i TRAINING
Architeciure (125 B 58

Energy trng
Mecharical ot ) " Y
Sthuchuensess Pl 020202 | 0000000 e |r I ﬁ E ﬁ

PRELIMINARY DESIGN

A 1stMAR | MAR JUN JuL AUG JAN MAY ll JuL AUG
2017 2018 2019
Workflow
Simulation Software
HP Design Objectives HP Design Objectives
Certifications Certifications Certifications Certifications Certifications Certifications Post-Occupancy Evaluation
(Documentation) (TestingMerification) Data Sharing
Climate Analysis Climate Condition React §§ Climate Condition React
Passive Strategies Passive Strategies Passive Strategies
Research (List) Implement (Drawings) Provements (Drawings)
{Concept to Reality)
Conceptual Adaptive Comfort Analysis Adaptive Comfort Analysis
Comfort Analysis (ASHRAE Standard 55) (ASHRAE Standard 55)
Building Archetype Integrated Architectural Design Integrated Construction Document
(3 options/Solutions) Development
(Massing Orientation)
(Window Ratio)
(Solar Exposure)
(Daylighting)
ICFDMlicroFlo)
Multi-Variable Optimize
Ervelope Dasign
(Fenestrations)
([Envelope Material)
(Shading Devices)
(Thermal/Hygrothermal Analysis)
(Daylighting Validation)
(CFOYMicroFlo Analysis)
Program Validation Profile Setup
(Occupancy)
(Schedule)
(Internal Load)
Baseline Model
(building type and area)
Identify the Largest
Contributors to Energy
Renewable Energy Renewable Energy Systems Renewable Energy Systems
Potential Design Finalize
Energy Reduction Goal
HVAC Options Design Finalize HVAC Systems
IMechanical Design) (Mechanical Sizing)
(Lighting & Daylighting) (Lighting Optimization)
(Water Fixtures) (Water Fixtures)
(All other details)
(Specifications) Proper Substitutions
[ Cost Modeling [ Cost Modeling Payback/ Lifecycle Cost Check Cost Verification

BIM/ BEM roles need to be clearly defined in each design stage. For example, architects own the settings of the
geometry, but energy modelers can take the control of the materials if the person has the specialties on this.



Client Architect/ High Performance BIM Manager/
Engineer Designer BIM Coordinator

Design Criteria Approval; Design Criteria Setups; BEM Simulation; BEM/ BIM Templates;
Energy Goals Approval, Review Model Issues; Energy Goals Verification; BIM Coordination;
BEM/ BIM Standard




Client Architect/ High Performance
Engineer Designer

BIM Manager/
BIM Coordinator

Design Criteria Approval; Design Criteria Setups, Energy Goals Verification; BEM/ BIM Templates;

Energy Goals Approval, Review Model Issues; BEM Simulation; BIM Coordination;

LOD100 Building Code Check; Climate Analysis; } Project BIM Global Setup;
PRE-DESIGN Design Criteria Setups; EUI Projection; Import Previous BIM/ BEM

Program Matrix; Energy code/ Performance Templates;
Room Date Sheet Develop; Goals verification;




Client Architect/ High Performance
Engineer Designer

BIM Manager/
BIM Coordinator

Design Criteria Approval; Design Criteria Setups, Energy Goals Verification; BEM/ BIM Templates;

Energy Goals Approval, Review Model Issues; BEM Simulation; BIM Coordination;

Programming Stacking; Massing Orientation Analysis; }
Setup the building geometry Facade Glazing % Test;

Q - and Rooms in Revit with " Conceptualization on Facade
Internal loads and occupancy - assembly, fenestration and
schedule assumptions defined, shadings, and HVAC options

N ’ /

Setup default BEM parameters
for primary family types (walls,
‘ glazing, floors, roof, rooms,
spaces)




Client

Design Criteria Approval;

Energy Goals Approval,

LOD300
DETAILED DESIGN

@

Architect/
Engineer

Design Criteria Setups;

Review Model Issues:

Preferred Facade Suppliers;

HVAC Sizing and Sequence of
Operation;

High Performance
Designer

Energy Goals Verification;
BEM Simulation;

Daylight Analysis;
Finalize facade thermal/
daylight performance;

Setup the Spaces in Revit with
data transferred from Rooms:

Energy modeling within Insight
and/ or exported to IES VE for
HVAC design optimization;

BIM Manager/
BIM Coordinator

BEM/ BIM Templates;
BIM Coordination;

Setup BEM schedules for
daylight/ energy reports and
design documentation,;



Client Architect/ High Performance BIM Manager/
Engineer Designer BIM Coordinator

Design Criteria Approval; Design Criteria Setups, Energy Goals Verification; BEM/ BIM Templates;

Energy Goals Approval, Review Model Issues; BEM Simulation; BIM Coordination;

Code Compliance Checking; Code Compliance Modeling; Final Deliverables
Coordination;

BIM/ BEM Templates Updates;

Product Specifications; Finalize Daylight Reports;

Finalize Energy Reports;




STANDARDS
Well-Defined Building Elements




LOD100

PRE-DESIGN

Early Projection
Location and context;

Facade types;

Building Type:
Building level thermal
profile and occupancy;

A

Preliminary Analysis

Spatial geometry;
Facade properties;

Space Type:
Space level thermal
profile and occupancy;

Method of servicing.
heating/ cooling/
ventilation;

LOD300
DETAILED DESIGN
Simulation/ Optimization e Integration/ Documentation
Fixed spatial geometry; e Fixed spatial geometry;
Detailed facade construction; e Facade thermal bridging/ infiltration;
Fixed building profile; e Fixed building profile;

Servicing schedules. sequence of e Fixed sequence of operations;
operations;
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e Construction defined in Energy Settings e Construction modeled with material thermal properties

e Energy Settings - Advanced - Other Options - Material e Properties - Construction - Structure - Edit Assembly -

Thermal Properties - Schematic Types Material - Thermal



Thermal
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Materials and Finishes A 5 |JCore Bounda rs Below Wra 00" ) i i =
SE— = ry L;gzc — "PF - i EI _SCCC_Exterior Thermal Density 8.74 pound per cubic foot

Material g (B e nish 2 Dl T —— B Emissivity |0.90 2
Analytical Properties A E . i . Ca =
Heat Transfer Coefficient (U) 100312 BTU/() H _SCCC_Exterior Thermal_Stud Permeability 0.0000 grain/(ft*hrinHg) -
?;ema Resistance (R) ;25.2;295-%&3-_":::'.fBTU INTERIOR SIDE N Porosity 0.01 -

ermal mass . /°F . .- ..

Absorptance 0.700000 Insert Delete Up Down m _SCCC_Interior Ceiling Finish Reflectivity 0.00 =
Roughness 3

FSEGE . , _ o Electrical Resistivity ' 1.0000E+10 Q-m -
Tvoe Image Default Wrapping H _SCCC_Interior Floor Finish Y

e At Inserts: At Ends:

Keynote

Model Interior At Interior At ) )

[y T _SCCC_Interior Glazing

"

Type Comments Modify Vertical Structure (Section Preview only)

URL

Description West Modify Merge Regions Sweeps H _SCCC_Interior Thermal

Assembly Description

F—- -

¢ssemh:|kaode B2010 Assign Layers Split Region Reveals E 9 — <«

ype Mar v il Rl —

<< Preview Cancel Apply c el OK Cancel HE'||'J % @ OK Cancel 1"-"1|:||:I|‘_|.|'

Construction Settings. Material Settings.

Edit Assembly: Assembly Layers. Material Browser Thermal Tab. Swap out different

assets for each material or edit the properties.



B Thermal

[ | Advanced Energy Settings s WWR - Eastern Walls a Window Shates - East a
= 50 = 50
Parameter Value & 2 = =2 = £ ¥ % B B = 2 = o o = = =
+ = [ 7] Ei n = —_ - m E? E? E? E? E?
DetailedModel & s = 1
Target Percentage Glazing 50% i_ §_ i f i
Target Sill Height 40" . . - - -
Glazing is Shaded ] FF.\‘—.‘O—.*. A9 o o o o
Shade Depth 20"
- -25 -25
Target Percentage Skylights 0%
Skylight Width & Depth 3o
-50 -50
Building Type School or University . .
Building Operating Schedule 12/6 Facility
HVAC System Central VAV, HW Heat, Chiller 5.96 COP, Boile
N : = -100 -100
Outdoor Air Information | Edit... WWR - Eastern Walls Window Shades - East
Export Catego Spaces
Wall Construction a Roof Construction a
= =0 = =0
Conceptual Types |Edit... = =2 2 = = 5 = E ] T @ o = @ @ o =&
Schematic Types <Building = ¥ ElF ) = = = £ 5 = * Eo= = 8 ® == e
H o 25 E o o o EE: = = = o= 25 - =
Detailed Elements E o @ = 4 @ X = 8
@ - -

E

éProject Info

-25 -25
50 -850
Howr do these settings affect energy analysis?
75 -T5
oK Cancel
-100 -100
Wall Construction Roof Construction

[EREIVASE ] Check Detailed Elements.

Revit will use the thermal properties assigned to each element and those

results will be represented in the "BIM Settings” triangle in each Insight factor.



B Doy light

SCCC - LEED - sDA/ASE Results Summary

: Type Properti % ] . .
First Floor sDA ype rroperties Material Browser - Glass - Viracon - Transmitted - VE1-85 7 ¥
S —
————— e Y e Farmnily: |Glazing—]n5ulaling—\r’iramn—VE1—85—Spa V‘ | Load... |
— ,,Llanlmmdnhn:o:s;mmu . 5 - ] I » - - :
v ——————————— ] 108 [ —Ffl j-_-f i | Type: | Transmitted v| | Duplicate... | Seardh Q Identity Graphms”ﬁ.ppearance Physical Thermal
LEED points for % Bullding Area >sDA300/50 in Rooms with ASE10007250 < 10% of Room area - 55% (2 pts) or 75% (3 pts) |5 L i - - 1_ . s S | I I
e O e e o e — i e ) .
== —==cc 1 [L-ﬁ“—' “—**””"] = [ Rerame.. | Project Materials: ... "'> | » =4 Glass - Viracon - Transmitted - VE1-85 el
e '| ' w08 L I e wo I TYE TETEEE -
m 1:: ’ - - L = - —‘ B E Parameter Value =| ™ Name

Glass - Viracon - Substrate - Spandrel

pied space. The campus technicianwillonlybeonsite | 1 coeeeeeeeeeeee® & e

once a week to check the system.

W
3 z
Gl 3
7 " 0 o :
() EX3 0 % X &
(3 3 Vor w T B - e,
@ o Vor % £
o5 3o z Vor % D ", = .
the Control Center is not considered as regularly occu- Clear Storefront Construction Type

;
Transmitted RGB R221 - G227 - B219 =
ASE Exterior Reflected RGB RO90 - G101 - B107 Glass - Viracon - Transmitted - VE1-2M
i 19 o 0 determine compliance wi v4 EQ credi . P - - - -
bgﬁ':w = usnm; Daylght, Option 1 Simulation: Speta Dayight Autonomy Color Disclaimer Color is the function of both light P Information
f;dﬁom, .,.ch,,:,\owwm an?fg‘::zgI::g::gg;?;%ﬂi::iol?: Zr‘(;]'e;ln:ilaa?::ssusm ....... PP PP PP PP FPPPRY
;;“nl;l &%T;?iifilﬁgzmm S—— Egvil'sdayrl:ghlinganaly;]sistofol. Tr?esl?A/ASE Results i 0 OB BEEE . . [: .
P 3Points ||  which incioates that 339 of the buiking aree thats Outboard Glass - Viracon - Transmitted - Glass - Viracon - Transmitted - VE1-42 AT IEIIII'Ig
e S 2nG ASE 000,250 rguirments. Tho eportsumary Material ]
. g 3 requirements. I rt summar a
Detsied Summan: note_s that the results meet the 75% threshold for 3 - Custﬂm -|-|
B A o (R 458 e Inboard Glass - Viracon - Substrate - Sp Color |
B A A Mledspsispiompaindocisrabamss ity okl o ini [ - Vi - I - =
- P e e e Finish Glass - Viracon - Transmitted - VE1-48 Custom Color [RGB 140 140 140 -
0% of Rooms >ASE hours >10% Room atea ASE1000,250 requirements. Seven solar tubes are
@ proposed to the Maker Lab on the first floor.
Offset 0' 03/8" = ETE M
— Lite Thickness 0" 01/4" Glass - Viracon - Transmitted - VE1-85
Clear Storefront : |
"""" Glazing Thickness 01 Sheets of Glass 1
AECOM High Performance Buildings - -
0412612019 Glass Bite Top o o" f
Glass Bite Right 0" 0" i Glass - Viracon - Tr... - VE1-85 - Spandr¢ | P || Tint
Glass Bite Left 00"
Glass Bite Bottom o o" [ ]
Alr Space 001/ . Glass - Viracon - Transmitted - VE2-2M
. Glass - Viracon - Transmitted - VEZ24-2N
#Fransfer Coefficient (U) . Glass - Viracon - Transmitted - VE24-42
-
Warranty http://www.viracon.com/page/
Video Link https://www.youtube.com/wat ] W E i Q" i E '<‘

0K Cancel Apply

&
&

<< Preview | | 0K | | Cancel Apply

Analytical properties are for energy Tvis properties are defined

analysis, not illuminance analysis by changing the custom color



B Doy light

Tvis properties are defined by changing the custom color i
= determine # of panes in the model
» determine the thickness of window pane
= determine the Tvis value
dual
= set color of glass material to RGB values
triple
quad

RG,B 7vis
Thickness  90% 80% 70% 60% 50% a0% 30% 20% 10%
3.0mm 171 24 2 0 0 0 0 0 0
4a0mm 139 a3 8 1 0 0 0 0 0
S0mm 201 61 16 3 0 0 0 0 0
6.0 mm{ 209 78 25 7 1 0 0 0 0
8.0mm 219 105 as 17 B 1 0 0 0
10.0 mm{ 226 125 64 29 11 3 0 0 0
12.7 mm| 232 146 86 a7 22 ] 3 0 0
25.4 mm 243 193 148 109 76 49 27 12 3
28.6 mm_ 244 199 157 120 87 59 35 17 5
3.0 mm| 154 50 14 3 0 0 0 0
4.0 mm{ 175 76 29 9 2 0 0 0
5.0 mm 189 96 a4 18 5 1 0 0
6.0 mm 198 113 59 28 11 3 0 0
8.0 mm 211 139 86 48 24 9 2 0
3.0 mm| . 137 58 21 - 1 0 0
4.0 mm 160 84 39 15 4 0 0
5.0 mm| 175 105 57 27 10 2 0
6.0 mm| 186 121 73 39 17 5 0
3.0 mm 224 118 55 21 - 1 0
4.0 mm 232 143 81 40 16 4 0
5.0 mm{ 236 160 101 58 28 10 1
6.0 mm| 239 173 118 74 40 17 4

Resource: Autodesk



B Thermal

i . i 7
Space Naming X Properties X |LOOR - XS Copy 1 - 60528504 SCCC ARCH.ryt | Space Type Settings r X
QOptions
p _, Filter: |Enter Search Words q|
(® MNames and Numbers
Fooms Spaces - -
ice ice -
O e Ll A * Al Exercise Area - Gymnasium
Exhibit Space - Convention Center A D 100.00 SF
. ) Fellowship Hall - Religious Buildings réa per rerson :
Kitchen Kitchen SPHCES {1} e Fine Material - Warehouse i i
i - - Sensible Heat Gain per person :250.00 Btu/h
B0l Livving B Living ) o Fine Merchandise Sales Area - Retail - perp /
Co Cco1 Constraints N Fire Station Engine Room - Police/Fire Station Latent Heat Gain per person  200.00 Btu/h
Food Preparation Lighting Load Densi 1.30 W/ft?
| v FIEST FLOOE - 3] Garage Service/Repair - Automative Facility gning - Y / 5
General High Bay - Manufacturing Facility Power Load Density 0.54 W/ft
Selection UFIFIET' Limit ROOF General Low Bay - Manufacturing Fadility Plenum Lighting Contribution 20.0000%
General Exhibition - Museum -
(@ All Levels (Apply for 44 spaces) Limit Offset 00" Hospital - Nursery - Hospital/Healthcare Occupancy Schedule Common Office Occupancy
P imi € Hospital/Medical Supplies - Hospital/Healthcare Lighting Schedule Office Lighting - 6 AM to 11
pECiC LEVElS : o Hospital/Radiology - Hospital/Healthcare : S
FIRST FLOOR - G.J Base Offset 00 Hotel/Conference Center - Conference/Meeting Power Schedule Office Lighting - 6 AM to 11
) Inactive Storage
SECOND FLOOR 1 N 1 » Judges Chambers - Courthouse
Electrical - Lighting Laborators - Office
Ao - Laundry - Ironing and Sorting
Aaerage ESt mate... UDD K Laundry - Washing - Hospital/Healthcare
e L Library - Audio Visual - Library-Audio Visual
R':IO 'T'I Ca '-'r t".lr Rat ':I U.DDUUUU Living Quarters - Dormitorl]r
; ; B : o Living Quarters - Motel
Lighting Calculati....2" 6 Living Quarters - Hotel
Lighting Calculati...;.Not Computed Lobby - Religious Buildings
T T Lobby - Motion Picture Theatre v
Ceiling Reflectan... [ 75.0000% O N
Wall Reflectance 50.0000%
0K Cancel
Learn how to use space naming Ok | | Cancel Floor Reflectance :20.0000%

Definition Utilization

e Space definitions should be matching e The walls, doors, and windows e assigned usages and behavioral

to room definitions and can be generating rooms, spaces, and zones attributes should be defined via

automatically transferred from rooms should be defined as Room Bounding different Space Types



| <Building> N Piainates Value Properties X FIRST FLOOR LIGHTING PLAN O... X

Active Storage — :

Active Storage - Hospital/Healthcare - S |

Air[Train/Bus - Baggage Area Area per Person 200.00 SF .

Airport - Concourse . - : : : |

Atrium - Each Additional Floor Sensible Heat Gain per person  250.00 Btu/h

:utr:iun - Fi/;set ‘l’hre::\r FloorsAu = Latent Heat Gain per person 200.00 Btu/h | OPS OFFICE

ence/Seating Area - Auditorium et . ooy B 2 Edit Type 120

Audience/Seating Area - Convention Center Lighting Load Def‘"t)’ Spaces (1) E . | [rz0 ]

Au:mce/SeaMQ Area - Court House Power Load Density 0.75 W/ft* Electrical - Loads 2 A .

Audience/Seating Area - Exerdise Center Plenum Lighting Contribution  20.0000% - 2 :

Audience /Seating Area - Gymnasium ghong : Design HVAC Load ... (0.00 W/ft | o s il

Audience /Seating Area - Motion Picture Theatre Occupancy Schedule BBJ Admin Occupancy Design Other Load p... 0.00 W/ft* | = B o

Audience /Seating Area - Penitentiary Lighting Schedule BBJ Admin Lighting o | B

Audience/Seating Area - Performing Arts Theatre Power Schedule BBJ Admin Lighting Actual Lighting Load 16320 YA Hﬂ Hﬂa

Audience/Seating Area - Police [Fire Stations : Actual Other Load  |0.00 VA |

Audience/Seating Area - Religious Outdoor Air per Person S.OO CFM Aetual Power Load 730,00 VA

Audie::u:e&a;t:‘n;\;r Area - Sports Arena Outdoor Air per Area 0.06 CFM/SF i — ' ¢ g C1

Ei't__‘ﬂ’“_i. Lo SN Air Chanaes per Hour 0.000000 Actual Receptacle L.. i2160.00 VA AND | [—

A | B | C | D | E G | H | A B | C D E F G H
Name Space Type ©  Area Area per Per: Specified Lighting Loadll Specified Power Load Outdoor Air p: Outdoor Air per Area | Space: Mame | Count | Type Manufacturer Description Model Wattagell Apparent Load

A dmin ‘BBJ Admin ‘2968 SF 200 SF :0.30 Wift? 0.75 Wit .0 CFM :0.06 CFM/SF IFIRST FLOOR
[Parber :B8J Muli-purpose 8025F . 10SF 0.40 Witt* 0.50 Wift* f.SCFM  ..0.06 CFMISF ADMIN CLERK 1 B LITHOMIA  VOLUMETRIC 2x4 LED 2BLT4-40L-ADSM-MVOLT-GZ10-LP835 61W
[ce! | o e e e e 0.10 wim -0 CFM__/0.08 CFIWSF [CAI CLASSROOM 1 C1 LITHONIA 4" ROUND OPEN LED DOWNLIGHT ~ |LDN4-35/15-L04-AR-LD-MVOLT-GZ10 8 W
|§T_'if1f'-‘"'=’- Play §:§j ;::_'“UI"*‘-' 515355; ;g i fg-zﬁ ﬁ;: ;-gg ﬁ; : :‘DCEL"H g;ﬁ E:Eg [CONFERENCE RO 1 C1 LTHONIA 4" ROUND OPEN LED DOWNLIGHT ~ LDN4-35/15-L04-AR-LD-MVOLT-GZ10 §W
IC:mEmUﬂW ‘BB Cuml:':mty SATASFH0SF 0 63 iR 100 Wit R0 12 CFINSF [CORRIDOR : ¢ LITHONIA 4" ROUND OPEN LED DOWNLIGHT LDN4-35/15-L04-AR-LD-MVOLT-GZ10 8 W
leoncourse R T P VT SR gy e [ELEVATOR 2 K LITHONIA 2 GASKETED LED DMW2-L.24-4000LM-ACL-WD-MVOLTZ10-35K-80:0 W
Konference ‘BB Admn R SE TS0 S A0 Wik o3 i O GRM 0 08 CRMISF [ENTRY VESTIBUL 4 C1 LTHONIA 4" ROUND OPEN LED DOWNLIGHT [ DN4-35/15104-AR-LD-MVOLT-GZ10 8 W

BERERE | OD 300

e LPD calculated with actual lighting fixtures

IBERERE | OD 200

e LPD defined in each space

e Space Type Settings - Lighting Load Density e Electrical - Loads - Actual Lighting Load

e Check in Space Schedule e Check in Lighting Fixture Schedule



BEST PRACTICES
Well-Structured Building Model




sestpracice | IR

* Be sure to set Location

* Check True North/ Project North

* Check Energy Settings:
« Be sure to set building type
« Always use the combined mode
* Try to set the analytical space/ surface resolution to 8"/ 4"

» Specify ground plane

* Check if the facade thermal properties are defined
« Construction Settings
« Material Settings

* Check if the spaces are placed throughout the model

* Check If the space types are defined

Location Weather and Site

Location \Weather Site

Define Location by:

8| Energy Settings

x

Parameter

Value

Mode

Use Conceptual Masses and Building Element

Internet Mapping Service v Ground Plane FIRST FLOOR - GJ
Project Phase MNew Construction
Project Address: Analytical Space Resolution 0 8
| 40.792537689209,-73.2604141235352 | Search Analytical Surface Resolution 0 4
: Perimeter Zone Depth 0o
Weather Stations: Perimeter Zone Division
> Y — ¥*.
51396 (5.60 miles away) y (Q _ :
: o 4 Other Options Edit....
51615 (7.90 miles away) Project Address: 40.79253768920¢
i atitude:  40.792537689200 ldentityData A
PSS 0 Longitude: -73.260414123535: Workset Project Info
51395 (13.70 miles away) e i , . Edited by
) ( Enter an address or drag to move it. - : :
51616 (13.70 miles away) Design Option Main Model

51614 (14.80 miles away)
51177 (16.80 miles away)
51834 (19.40 miles away)

[ ] Use Daylight Saving time

X ‘ .
‘ ' 5mies 10km.

b Bing 2010 HERE. © 2010 Microsoft Corporation Terms

OK Cancel Help

How do these settings affect energy analysis?

oK

Cancel




sestpracice || RS

-Focus the model

oCreate your own Revit energy model view

oDelete elements not required for energy analysis, such as

railings and furnishings

oCreate your own schedules for BEM relevant elements




Best Practice -

e Place walls based on their centerlines:

» Substitute simple one layer for walls. Avoid multi-layers;

* Set walls that protrude into a space

bounding’;

to “non-room

* For gbXML exporting: revit constructions are not utilized by
IES VE. therefore at the “Set Model Properties™ dialog,

identify these at the building and/ or room level

* For gbXML exporting: the same wal

type used for the

exterior can be used for the interior. -

"he gbXML export

process will differentiate between internal and external walls

automatically

gbXML - Settings

= il El
L ) . |



Best Practice

* Finished Floors: Avoid separately modeled finished floor or

model the finished floors as non-room boundary.

* Outside Floors: Disable room bounding of outside floor

elements such as plaza and walkways.

* Atriums: Avoid openings on the floors. Better to identify

room on each floor separately.

* Attach Wallls: After completing the floor, you will be

prompted “Would you like walls that go up to this floor’s level

to attach to its bottom?” Answer NO to this prompt.

Revit Envelope

<Exterior Wall Schedule>
A B C D E F
Mark Family Type Area Heat Transfer Coefficient (U) Thermal Resistance (R)

Basic Wall SCCC_Generic - 12" - Exterial 6,338.92 SF 0.0312 BTU/(h-ft>-°F) 32.0169 (h-ft*"F)/BTU
Basic Wall SCCC_INSULATION - 2* 1.407.83 SF 0.2024 BTU/(h-ft>-°F) 4.9397 (h-f*"F)yBTU
Basic Wall SCCC_INSULATION - 5 1/4" 35235 5F 0.0717 BTU/(h-ft>°F) 13.9539 (h-ft*°F)/BTU
Basic Wall SCCC_INSULATION - 8" 1,081.42 SF 0.0465 BTU/(h-ft>-°F) 21.4955 (h-f="FyBTU
Basic Wall SCCC_Roof 8" 1,543.81 SF 0.0601 BTU/(h-ft>-°F) 16.6417 (h-ft*"F)/BTU

IES VE Envelope

| STOWALZ  Sdemel Wel v Y H1A 420mm hsul concersts Wel Jererc ) 33 524%.000 Gecerd | idd Lz
STD WALY  Bsemal Wal - Y H1A S00mm Unrausted corcrete 'Wal Seren: 157 500000 ofe¢ » M S X z
STO_WALT  Edemal Wal - Y 1A B00mm bl concerete Wil Gerenia 725 DX Nedead RMa
orstructon Layers (Outsde To [nsce) S
i Viparpemete et 1By ';',l
Mater o |Nh!ﬂm :":i;:(')(' Ouraty “:";:;:‘l M:;I::;.; G:ntv.!fv C Sonded :"f‘,"’.',’, EPS v R42 ‘;,
' BRUSAS QN3gwm) Phwocd 3w (0.8
570115 1) Plaenerhosnd w0 0,250 00 Moo | coZ® | 20mW Plar e Wtd Fraave Wl - 1607 - 266 - R 1Swa :39
570 97 A R L S4nvh Rodowna Swalatinn %02 0,041 "0 s 7. 505 ra datre Matenas Copmon Rowed - 3730 {06
L) CAST CONCRETS (ML) 0.0 e Jn AQLD S, e Lo wies I@
SPUCOT] G UM LA TER BOWID - w1 (ASA) ALD 0.1s10 o A320 C. 3048 as.000 P lar Pipste
| | Fucten 1096 Matebry
eQuest Envelope
Exterior Wall Name parent Space Muiltiplier X [Ft) Y (ft) z(f) | Height (f) | wideh (fe) “ﬂ":gr Tilt (deg) Location Construction
64 |EL2 Morth Wall (G.NE5S.E6) |EL2 (FL2) Classroon w 1 0.00 0.00 0.00 9.50 29.75 160.00 90.00(V1 of Space Poly w |PS710 6000 Exterior w
85 |ELZ Morth Wall {G.NWZ8.E25|ELZ Plerum NW Cla w | 1] 0.00]| 29.25| 0.00]| .50 29.25| 50,00 90.00|VE of Space Poly w |PS710 600D Exterior - |
66 |EL2 Morth Wall (G.NW7.E9) |EL2 (FL2) Classroon w 1 0.00 29.25 0.00 4,50 29,25 -90,00 90.00(VE of Space Poly w |PS710 6000 Exterior
57 |EL2 South wall (G.SE1.E2) |EL2 (FL2) Classroo: w 1 0.00] 29.50]| 0.00] 9.50]| 29.50]| 20.00)| 90.00(VB of Space Poly w |PS710 6000 Exteror w
68 |ELZ South Wall (G.5E22.E18]ELZ Plenum SE Clat w | 1] 0.00] 29.50| 0.00] a.50]| 29.50| 90,00 90.00(VE of Space Poly w |PS710 600D Exterior - |
69 |EL2 South Wall (G.5W18.E14EL2 (FL2) Classroo w 1 0,00 0.00 0.00 8,50 29,50 -180.00 90.00(V1 of Space Poly w |PS710 6000 Exterior w
70 |ELZ South Wall {G.5W39.E30ELZ Plenum SW Cla w 1 n.00]| o.00]| n.00]| 3.50] 29.50| 180.00/| 90.00(V1 of Space Poly w |PS710 600D Exterior w
71 |EL2 West Wall (G.C16.E13) |EL2 (FL2) Comidor | 1] 0.00] 0.00] 0.00] 3.50]| g.10]  -180.00] 90.00(V1 of Space Poly w |PS710 600D Exterior - |
72 |[EL2 West Wall [G.C37.E29) [EL2 Plerum Comdo « 1 0.00 0.00 0.00 3.50 9.10 - 180.00 90.00|V1 of Space Poly - |PS710 600D Exberior -
73 |EL2 West Wall (G.NW28.E24]EL2 Plenum NW Cla w 1| 0.00| 0.00| 0.00] 3.50 33.85] 180.00] 90.00(V1 of Space Poly w |PS710 600D Exterior w
74 |ELZ West Wall [G.NW7.EE)] |ELZ (FL2) Classroo w | 1] 0.00]| o.00] 0.00] a.50]| 23.85] -180.00] 90.00(V1 of Space Poly w |PS710 600D Exterior w




Best Practice

Revit Space

<5Space Schedule=

A | B c | b | E | F G H |

Name :  SpaceType |  Area | Area per PiSpecified Lighti Specified Powe: Outdoor Air p | Outdoor Air pe: Specified Exhi
= 14 b}

» Set Volume Computations to "Areas and Volumes”. Admn BB Admn 2968SF  200SF  [030W/M _ 075Wit  SOCFM 006 CFWSF [000CFM
Barber BBJiiutipurpos 602SF  10SF 040WiRS OSOWIR:  7SCFM  0.06 CFMISF 000CFM
: Cel B8 Cl BS683SFA0SF T oB4Witt 00WiR'  SOCFM  0.0BCFMISF 100CFM
* Make sure spaces are placed throughout the entire model Centrai Control | BBJ Central Contr  S10 SF 200 SF  030Wité  07SWitf  SOCFM  0.06 CFW/SF 000 CFM
Chidren's Piay BB Communty 1423 SF  10SF  062Witt  100Wift  7SCFM  012CFMSF 000 CFM
il ' In £ Cinic Boliiedical 1S47SSFIS0SFoseWimt U SoowiRt UiSOcRM ooocRwsE
o In Visibility Graphics, turn on Spaces - In fill and reference Communty " B8) Communty 3374 SF 10SF 062 Wit TODWAS  7SCFM 012 CFWSF 000 CRH
| - | - o Concourse . BBJ Corrdor 106162 SF 1000 SF  0.41W/R  010W/R  00CFM  0.08CFWSF (0.00CFM

o Visually check the model in plan view and in section view Conference  .BBJ Admin 1636 SF200sF ozowiRt T o7swit SO CFM  0.06 CFWSF  0.00 CFM

o Pay attention to shafts and chase walls IES VE Space

: B! “) [Rooms v) 4§l orvavisex -l EL1 Ground Fi
o Create space schedule and remove undefined spaces i 7@ 01DOA13FC1-28 Comidor DOALZ - o . @18 Corridor
4 7] 01 DOA1-3FC1-28 Comidor DOA1-3 RGN Ao owal. Y L T -] Offices
5 719 01 D0A1-3FC1-29 &1-30 Office DOA 1 =~ 4| orvaviz %45 Lobby & WC

 Separate out room-bounding and non room-bounding R MO0 HOL i D S e Bl Restrooms

iy 4 A1-3FC1-31 EFRes 5
i 7@ 01 DOA1-3FC1-31 EF Restrooms wome =11 EL1 NW Space (fG.s5)

/)@ 01 DOA1-3FC1-32 Office-copy room D | == 4| 01VAV1-8int e

% 71 01 D0A1-3 FC1-33 & 1-34 Office DOAL ) & IR
o Focus the BEM model and turn off non-related elements ) @ 01DOA1-3 FC1-35 Office DOAL-3 3 Copy/Offices- 12572627 @l Handball

i )@ 01DOA1-3FC1-36 Office - Cash Room - §| 01vav1-9n-10 - J5] Addition

@ 7] 9 01 D0A1-3FC1-36 Office - PO DOA1-3 | =5 L Gym

o Check or uncheck room bounding elements when necessary  IZ1 01.00A1-3 FCI-38 Offce-PO DOAL-3 313 Elec room 107 & 08 Coridor

o Verify all walls and floors are room bounding eQuest Space

Space Mame Parent Floor Activity Desc. Ccoupancy Schedule HE?:'::;EM Nﬂ:;uf {;;?;_T:;i:] [:tiﬁl?p.ﬁli] IE:':,:F:I:.L:L_I}
4L |EL3 (FL3) Murse's Office E Healthcare - Exam |OFFICE-DCC-YR = = B 1.0 450 250 200
46 |EL1 (FL1) Warming Pantry |EL1 First floor | Food Preparation AKITCHEN-OCC-YR | 200/ 11.00] 450/ 275| 275
47 |ELZ (FL2) Exercise Room | nd floor |Exercise Room  |GYM-OCC-YR = | 17 31.00 450/ 710)| 1,000
48 |ELL (FL1) Domestic Water S{EL1 First floor  |Ebectrical/MechanidNULL- OCC-YR - 300| 0.00| 450| 250 200
49 |EL1 (FL1) Refuse/Recycle |EL1 First floor  |Electncal/MechanidMULL-OCC-YR = | 300/ 0.00] 450/ 250| 200
50 |EL2 (FL2) Telecom E nd foor |Electrical/MechanidNULL- OCC-YR T A0 (.00 450| 250 200
51 |ELZ (FL2) Electrical Closet 2{EL2 Second floor |Electrical/MechanidNULL- GCC-YR - | 00| 0.00| 450| 250 200
£2 |EL3 (FL3) Blectrical Closet 3ELD Third floor | |Electncal/MechanidMULL-OCC-YR | 300 0.00 450/ 250| 200




Best Practice -

* Define all upper and lower boundaries of the spaces

o Cellings. Determine whether or not the plenum area is
conditioned. If so, plenum area must be included in a space; If not,

plenum area must be defined as a separate space.

o Space offset on the level. Use a section to inspect the vertical
shape of the space to ensure it is properly aligned. Ensure the
space goes from top of slab to top of slab (level to level) with limit

offset defined as zero. (no offset from the level)
O Space offset above the roof. For spaces on the top floor, use a

limit offset of 1’ so that the space rises above the roof element.
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the adjacencies of
loors and Ceilings.

Resource: IES VE White Paper



Best Practice

* Unexpected shades elements inside the model.

o Make sure that there are no air gaps within the full external boundary
o Lower analytical space and surface resolution if there are significant

gaps in the model surface

* Model results are completely gray shaded spaces.

o Be sure to specify the origin point somewhere in the center of the model

o Transfer project standards from Revit default template to avoid overly

complicated revit templates




Comparisons: Insight vs IES VE vs Honeybee

Learn the pros /cons
when comparing Insight,
IES VE, and Honeybee,
and select the tool that is

right for your project




BIM solutions offer some of the energy modeling

functionality today, but more Is needed.

&

Insight

IES VE

Honeybee

Design Tool/
Engineering Tool

D

D/E

Architect/
Engineer

AlE

A




Insight

)}

IES VE

Honeybee

&

energy modeling.

daylight analysis.

solar study.

heating/ cooling loads calculation.
Cloud-based simulation.

Revit Integration.

customized zoning.

energy modeling.

daylight analysis.

solar study.

heating/ cooling loads calculation.

Revit Convertible.
customized zoning.
customized HVAC configuration.

energy modeling.
daylight analysis.
solar study.

heating/ cooling loads.

customized zoning.

customized HVAC [w/ Ironburg].
customized visualization.
parametric optimization.

Quick energy/ daylight analysis and
high-level estimates. Guide design
decision at early stages (SD).

Understand the performance and
provide feedback seamlessly
throughout the design process.

Code compliance energy modeling
and Net Zero Energy achievability
verification (CD).

Detailed thermal dynamic simulation
with customized zoning and HVAC.

Multi-variable and Multi-objective
energy/ daylight/ cost trade-off
optimizations (DD).

Customized visualization for
presentation and communication.
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Insight

@ IES VE

&

Honeybee

energy modeling.

daylight analysis.

solar study.

heating/ cooling loads calculation.
cloud based simulation.

Revit Integration.

energy modeling.

daylight analysis.

solar study.

heating/ cooling loads calculation.

Revit Convertible.
customized zoning.
customized HVAC configuration.

energy modeling.
daylight analysis.
solar study.

heating/ cooling loads.

customized Zoning.

customized HVAC [w/ Ironburg].
customized visualization.
parametric optimization.

reliable results

high-level estimates.
results for design purposes only.

high accuracy.

results accepted for code compliance.

and Net Zero verifications.

accuracy to be verified.
results for design purposes only.

customizable
variables

limited options on HVAC types and
configurations.

limited options for results
visualizations.

limited capabillities of variations
optimization.

customizable HVAC types and
configurations.

limited options for results
visualizations.

limited capabillities of variations
optimization.

customizable HVAC types and
configurations.

customizable inputs, outputs, and
visualizations.

Multi-variable and Multi-objective
energy/ daylight/ cost optimizations.

time saved

highly BIM integration with no data
transfer needed.

quick energy/ daylight analysis at
early stages.

medium BIM integration. gbXML file
exported from BIM is acceptable.
massive additional time needed for
customized scripts.

no BIM integration. additional time
needed to import the BIM model.
massive additional time needed for
customized scripts.

quick learning time

Short.
Simplified workflow.

The user interface Is straight forward.

Long.

Demanding capabilities needed for
mechanical engineering and energy
modeling.

Long.

Demanding capabilities needed for
parametric modeling with
grasshopper .
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Develop Sustainability Workflow in BIM




Two New Questions

Question 4
No single software can cover all types of projects in all phases of design?

e A hybrid utilization of different BEM programs is needed with BIM integration.
e Multi-level capabilities are required for a high performance designer;
e Holistic thinking is also needed when driving a sustainability project.

Question 5
BIM or BEM data is not readily available from most manufacturers?

e Energy-relevant specifications from equipment manufacturers are needed.

e BIM guidelines and templates should be developed for BEM with good assumptions made ready from a good database.



DOAS SYSTEM
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“Form follows performance, with the balancing of the budget.”
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